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X - RAY EXPOSURE AREA REGULATION form a plurality of segmented areas , and selecting an AOI in 
METHOD , A STORAGE MEDIUM , AND AN said plurality of segmented areas . 

X - RAY SYSTEM Said preprocessing can comprise binarization processing 
and contour processing . 

CROSS - REFERENCE TO RELATED Said preprocessed image is segmented by use of the 
APPLICATIONS watershed algorithm to obtain a distance map , and said 

plurality of segmented areas are formed on said distance 
The present application is a national stage entry of PCT map . 

application no . PCT / CN2018 / 086249 , filed on May 10 , The X - ray exposure area regulation method can further 
2018 , which claims the benefit of the filing date of China 10 comprise : selecting said AOL according to the distance 
patent application no . 201710358487.4 , filed on May 19 , between the central point of said plurality of segmented 
2017 , the contents of which are incorporated herein by areas and the projection point of the center of the field of 
reference in their entirety . view of X - rays on said distance map . 

The X - ray exposure area regulation method can further 
TECHNICAL FIELD 15 comprise : identifying the contour of said OUT in said 

preprocessed image , forming a bounding polygon for the 
The present disclosure relates to the technical field of contour of said OUT to obtain a polygon connected area , and 

medical devices , and in particular relates to an X - ray expo determining the information about said AOI based on said 
sure area regulation method in an X - ray system , a storage polygon connected area . 
medium , and an X - ray system . The information about said AOI can include size infor 

mation about said AOI , and setting said X - ray exposure area 
BACKGROUND ART based on the information about said AOI comprises setting 

said X - ray exposure area according to preset redundant 
Medical X - ray devices can be used for X - ray irradiation information based on the size information about said AOI . 

on a patient to obtain an X - ray image of the patient . When 25 Said initial image can be a thermal image or an optical 
X - ray imaging equipment is used , proper X - ray irradiation image . 
ranges need to be regulated according to the conditions of According to one embodiment , program instructions are 
different patients and the imaging requirements . Usually , an stored in a computer storage medium ( e.g. a non - transitory 
irradiation range is preset for a medical device in a mode . computer - readable medium ) and said program instructions 
However , a default irradiation range is not always proper 30 are executed to realize any above - mentioned method . 
because of individual differences of patients . Therefore , the According to one embodiment , the X - ray system com 
operator needs to manually regulate the medical device until prises a collimator , a camera used to monitor the state of an 
the irradiation range is proper . OUT in real time and acquire an initial image of said OUT 

The above - mentioned way of manually regulating the when the state of said OUT satisfies a preset condition , and 
exposure area has many shortcomings . It not only increases 35 a control component . Said control component is connected 
the operation burden of the operator , but also lowers the to said collimator and said camera in a communication mode 
overall efficiency . In addition , when an X - ray exposure area and is used to determine an AOI in said initial image and set 
is improperly selected , a patient will be subjected to unnec- an X - ray exposure area based on the information about the 
essary radiations and the quality of the image will also AOI . 
directly be affected . Said control component can further be configured to 
CN203576524U relates to an X - ray camera device and an preprocess said initial image to form a preprocessed image , 

assisted positioning system . The X - ray camera device com- segment said preprocessed image to form a plurality of 
prises a first display , a second display , and a camera . Said segmented areas , and select an AOI in said plurality of 
first display is used to display a standard position for a segmented areas . 
patient , said camera is used to acquire the position image of 45 Said preprocessing can comprise binarization processing 
said patient and transfer the acquired position image to said and contour processing . Said control component can further 
second display , and said second display is used to display the be configured to segment said preprocessed image by use of 
overlapped image of said position image of said patient with the watershed algorithm to obtain a distance map and form 
an automatic exposure control area and a beam combiner said plurality of segmented areas on said distance map . Said 
opening area of a beam combiner . 50 control component can further be configured to select said 

AOI according to the distance between the central point of 
SUMMARY OF THE DISCLOSURE said plurality of segmented areas and the projection point of 

the center of the field of view of X - rays on said distance 
In view of this , an X - ray exposure area regulation method map . Said control component can further be configured to 

in an X - ray system is provided in one aspect of the present 55 identify the contour of said OUT in said preprocessed image , 
disclosure , a storage medium is provided in another aspect , forma bounding polygon for the contour of said OUT to 
and an X - ray system is provided in a further aspect . obtain a polygon connected area , and determine the infor 

According to one embodiment of the present disclosure , mation about said AOI based on said polygon connected 
the X - ray exposure area regulation method comprises : moni 
toring the state of an OUT in real time and acquiring an 60 Said control component can further be configured to 
initial image of the OUT when the state of the OUT satisfies regulate said polygon connected area based on the angle of 
the preset condition , determining an area of interest ( AO ' ) in inclination or deflection of said collimator . 
said initial image , and setting said X - ray exposure area The information about said AOI can include size infor 
based on the information of said AOI . mation about said AOI . 

The X - ray exposure area regulation method can further 65 Said control component can further be used to set said 
comprise : preprocessing said initial image to form a pre- X - ray exposure area according to preset redundant informa 
processed image , segmenting said preprocessed image to tion based on the size information about said AOI . 
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Said camera can be an infrared imaging camera or an tration or embodiment described in this document should not 
optical imaging camera , or said X - ray system can comprise be interpreted as a more preferred or advantageous technical 
an infrared imaging camera and an optical imaging camera . solution . 

According to one embodiment , the X - ray system com For the sake of simplicity of the drawings , only the parts 
prises a collimator , a camera used to monitor the state of an 5 related to the present disclosure are shown for a schematic 
OUT in real time and acquire an initial image of said OUT purpose and they do not represent actual structures of a 
when the state of said OUT satisfies the preset condition , a product . In addition , only one of the components which have 
control component connected to said camera in communi the same structure or function is depicted or marked for a 
cation mode and used to determine an AOI in said initial schematic purpose in some drawings so that the drawings 
image , and a console connected in communication mode to 10 are simplified to aid understanding . 

In this document , " one " not only represents " only one ” , said control component which is used to receive the infor 
mation about said AOI from said console and set an X - ray but also may represent “ more than one ” . In this document , 

“ first ” and “ second ” are used only to distinguish from each exposure area based on the information about the AOI . other , but do not represent their importance or sequence , or In the present disclosure , an ordinary 2D camera ( for 15 a prerequisite for their mutual existence . 
example , visible light camera or thermal camera ) can be The “ X - ray system ” appearing in this document includes 
used to realize automatic regulation of an exposure area in different types of X - ray imaging devices applied in the 
the X - ray system according to an OUT ( for example , a body medical field . The “ OUT ” refers to an object to be tested by 
part of a patient ) . With the image quality guaranteed , the use of the X - ray system and it can be a part or parts of the 
present disclosure can not only facilitate operations and 20 body of a patient . In the images / surveillance videos formed 
improve test efficiency , but also free the patient from expo- by use of a camera , the “ OUT ” often includes not only the 
sure to unnecessary radiations . object to be tested , but also other parts of the body . For 

example , when a foot of the patient is going to be tested , the 
BRIEF DESCRIPTION OF THE DRAWINGS ankle and the lower leg may be included in the images / 

25 surveillance videos . The “ OUT ” should be interpreted as the 
The following will describe in detail the embodiments of body parts obtained in images / surveillance videos , including 

the present disclosure by reference to the drawings so that foot , ankle , and lower leg , for example , but should not be 
those skilled in the art can have a clearer idea of the limited to only the object to be tested ( for example , foot ) . In 
above - mentioned and other characteristics and advantages practice , the operator ( for example , medical staff ) can use 
of the present disclosure . 30 the human - machine interface ( for example , display device , 

FIG . 1 is a schematic flow chart of the X - ray exposure keyboard , and mouse located on one side of the console of 
area regulation method in one embodiment of the present the X - ray system ) to select the specific part to be tested , that 
disclosure . is to say , select or the content of the AOI from the images 

in the camera in advance . FIG . 2A to FIG . 2D show the images obtained in the steps First , see FIG . 1. FIG . 1 is a schematic flow chart of the of an initial image which is a thermal image . 
FIG . 3A to FIG . 3E show the images obtained in the steps X - ray exposure area regulation method in one embodiment 

of an initial image which is an optical image . of the present disclosure . In the embodiment shown in FIG . 
FIG . 4 is a schematic block diagram for the X - ray system 1 , the X - ray exposure area regulation method ( 100 ) can 

comprise the following steps : 
in one embodiment of the present disclosure . Step S110 : monitor an OUT in real time and acquire an FIG . 5 is a schematic block diagram for the X - ray system initial image of the OUT , 
in another embodiment of the present disclosure . Step S120 : determine an AOI in the initial image , and 

Step S130 : set the X - ray exposure area based on the DESCRIPTION OF REFERENCE NUMBERS IN information of the AOI . 
THE DRAWINGS To be specific , the state of an OUT is monitored in real 

time and an initial image of the OUT is acquired when the 
state of the OUT satisfies the preset condition ( Step S110 ) . 
The OUT in the exemplary illustration is a hand of a patient . X - ray exposure area regulation method During the process in which the patient places the hand on Steps 

1 , 2 , 10 , 20 Polygon connected area 50 the test platform ( for example , the surface of the detector of 
400 , 500 X - ray system the X - ray system ) after entering the examination room , the 
410 , 510 Collimator change process of the hand of the patient from gross 
420 , 520 Camera movement to fine movement and a standstill is monitored in 430 , 530 Control component real time . When finding from the surveillance equipment 

55 that the movement of the hand becomes slow and the state 
satisfies the preset condition , images are collected for the 
hand in photographing mode . The preset condition can be a DETAILED DESCRIPTION OF THE threshold set for the time frequency or position movement DISCLOSURE amplitude of the position change of the OUT , and thus it can 

60 be used to determine whether the movement of the OUT 
To aid understanding of the technical characteristics , becomes slow or stops ( becomes standstill ) . In practice , 

objectives , and effect of the present disclosure more clearly , those skilled in the art can set different preset conditions and 
the following describes the specific embodiments of the the corresponding thresholds according to the practical 
present disclosure by reference to the drawings in which the application requirements , and the present disclosure is not 
same reference number represents the same component . 65 restricted in this aspect . 

In this document , " schematic ” means “ acting as an An AOI in the initial image is determined ( Step S120 ) . 
instance , example , or illustration ” , and any schematic illus- For example , the area where the OUT ( for example , the hand 
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of the patient ) is located in the image is found . Next , the information about the AOI is determined based on the 
X - ray exposure area is set based on the information of the polygon connected area containing the hand . For the sake of 
AOI ( Step S130 ) . Thus , the X - ray exposure area of the X - ray clarity , the connected areas of the polygons are shown in the 
system can adapt to the OUT . initial image in FIG . 2A to form FIG . 2D . As shown in FIG . 

The initial image can be a thermal image or an optical 5 2D , the polygon connected area ( 10 ) and the polygon 
image . The following describes in detail the schematic X - ray connected area ( 20 ) are connected areas of the arm and the exposure area regulation methods in combination with FIG . hand , respectively . A polygon connected area of interest is 2A to FIG . 2D , and FIG . 3A to FIG . 3E , respectively . FIG . selected from a plurality of polygon connected areas and the 2A to FIG . 2D show the images obtained in the steps of an information about the AOI is determined . In practice , a initial image process which is a thermal image , and FIG . 3A 10 polygon connected area of interest can automatically be to FIG . 3E show the images obtained in the steps of an initial 
image process which is an optical image . selected from a plurality of polygon connected areas as an 

In the embodiments , the X - ray exposure area regulation AOI according to the specific part which the operator selects 
method in the X - ray system can further comprise the fol in advance to test , or the operator can select a polygon 

connected area of interest on the human - machine interface . lowing steps : preprocessing the initial image to form a 15 
preprocessed image , segmenting said preprocessed image to When the initial image contains a plurality of body parts and 
form a plurality of segmented areas , and selecting an AOI in more than one part is an OUT , a plurality of connected areas 
the plurality of segmented areas . can be determined to be AOIs . 

To be specific , preprocessing can comprise binarization In a variant embodiment , a bounding polygon can be 
processing and contour processing to determine the contour 20 formed only based on the contour of the hand to obtain a 
of the OUT . In other variant embodiments , those skilled in polygon connected area , and the polygon connected area 
the art can easily think of other preprocessing methods , not will be used as an AOI to determine the information about 
limited to the above - illustrated content , for the initial image . the AOI . In other words , in this case , there is only one 
FIG . 2A shows an initial image ( thermal image ) , FIG . 2B polygon connected area ( 20 ) in FIG . 2D . 

shows the preprocessed image obtained after binarization 25 In the above - mentioned embodiments , the information 
processing for the initial image , FIG . 2C shows image about the AOI can include size information about the AOI . 
segmentation of the preprocessed image , and FIG . 2D shows Thus , the X - ray exposure area can be set according to the 
the formation of the polygon connected area in the image . As size scale of the AOI to the X - ray exposure area and the 
shown in FIG . 2C and FIG . 2D , the preprocessed image is preset redundant information based on the information about 
segmented to form a plurality of segmented areas and an 30 the AOI . For example , in practice , the X - ray exposure area 
AOI is selected from the plurality of segmented areas . Two is slightly larger than the AOI . 
segmented areas are shown for schematic description . In FIG . 3A to FIG . 3E show the images obtained in the steps 
practice , an initial image can be segmented into more areas of an initial image process , which is an optical image . FIG . 
according to different OUTs and the obtained initial image . 3A shows an initial image ( optical image ) , FIG . 3B shows a 

In the embodiment shown in FIG . 2A to FIG . 2D , the 35 preprocessed image obtained after binarization processing 
OUT is a hand of a patient , and the initial image includes not for the initial image . FIG . 3D shows image segmentation of 
only the hand of the patient , but also the arm of the patient . the preprocessed image , and FIG . 3E shows the formation of 
From experience , the thinnest part between the hand and the the polygon connected area in the image . 
arm is usually the wrist and hence the boundary between the The processing of an optical image is similar to the 
hand and the arm can be determined . The area where the 40 previously - described processing of a thermal image . In a 
hand is located is selected as an AOI in the image , and the variant embodiment , the preprocessed image obtained after 
X - ray exposure area in the X - ray system is regulated accord- binarization processing can further be processed . As shown 
ing to the AOI . Optionally , the watershed algorithm is used in FIG . 3C , " loophole filling ” processing can be performed 
to segment the preprocessed image to obtain a distance map , for the preprocessed image . Loophole filling can be adopted 
forma plurality of segmented areas on the distance map , and 45 during the previously - described processing of a thermal 
select an AOI from the plurality of segmented areas . The image , but is not limited to the processing of an optical 
AOI is selected according to the distance between the central image . “ Loophole filling ” processing is a conventional 
point of the plurality of segmented areas and the projection image processing means and is not the key point which 
point of the center of the field of view of X - rays on the needs to be improved in the present disclosure . Therefore , 
distance map . For example , a segmented area is selected 50 the loophole filling processing is not detailed here . 
whose central point is closer to the projection point than the In other embodiments , the X - ray exposure area regulation 
AOI . In practice , the projection point of the center of the method can further comprise other steps , for example , 
field of view of X - rays on the distance map can overlap the optimization or noise reduction / interference information 
center of the whole image , or may not overlap the center of elimination , and other preprocessing steps , so as to optimize 
the whole image for the reason of shift . 55 the image quality . The present disclosure is not restricted in 

In the embodiments of the present disclosure , the X - ray 
exposure area regulation method in the X - ray system can The following will describe the X - ray system of the 
further comprise the following steps : identifying the contour present disclosure in combination with the drawings . 
of the OUT in the preprocessed image , forming a bounding FIG . 4 is a schematic block diagram for the X - ray system 
polygon for the contour of the OUT to obtain the polygon 60 in one embodiment of the present disclosure . In the embodi 
connected area , and determining the information about the ment shown in FIG . 4 , the X - ray system ( 400 ) comprises a 
AOI is determined based on said polygon connected area . collimator ( 410 ) , a camera ( 420 ) , and a control component 

The above - mentioned process is described in combination ( 430 ) . The camera ( 420 ) is used to monitor the state of an 
with FIG . 2D . The contours of the hand and the arm are OUT in real time and acquire an initial image of the OUT 
identified in the preprocessed image , bounding polygons are 65 when the state of the OUT satisfies the preset conditions . 
formed respectively based on the contours of the hand and The control component ( 430 ) is connected to the collimator 
the arm , the polygon connected areas are obtained , and the ( 410 ) and the camera ( 420 ) in communication mode and is 

a 

this aspect . 
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used to determine an AOI in the initial image and set an area based on the angle of the collimator ( 410 or 510 ) . In 
X - ray exposure area based on the information about the other words , when the collimator ( 410 or 510 ) is slightly 
AOI . inclined or deflected relative to the detector of the X - ray 

In the embodiment , the camera ( 420 ) can be an infrared system , the polygon connected area on the image can be 
imaging camera or an optical imaging camera , or the X - ray 5 inclined or deflected accordingly based on the angle of 
system ( 400 ) can comprise an infrared imaging camera and inclination or deflection of the collimator ( 410 or 510 ) . In 
an optical imaging camera . The camera ( 420 ) can be set on this way , in the embodiment shown in FIG . 2D or FIG . 3E , 
a lateral side of the collimator ( 410 ) or on a side where the the rectangle connected area can be inclined or deflected on 
collimator ( 410 ) is opposite to the detector of the X - ray the image . 
system . Those skilled in the art can place one or more 10 In the embodiments , the information about an AOI can 
cameras ( 420 ) in proper positions according to the actual include size information about the AOI , and the control 
requirements . In other words , the quantity , types , and posi- component ( 430 or 530 ) can further be used to set an X - ray 
tions of the cameras which are set and utilized in the present exposure area according to preset redundant information 
disclosure are not restricted . based on the size information about the AOI . 

In the X - ray system of the present disclosure , the control 15 The present disclosure further provides a computer stor 
component ( 430 ) can be a console which controls the overall age medium , which may be implemented as a non - transitory 
function of the X - ray system . According to the actual computer - readable medium . Program instructions are stored 
conditions , an alternative control device can be set to realize in said computer storage medium and said program instruc 
the function of the control component ( 430 ) . The control tions can be executed to realize any of the methods described 
device can be set in the console , or can be configured to be 20 herein . To be specific , a system or device equipped with a 
independent of the console . The present disclosure is not storage medium can be provided . Software program codes , 
restricted in this aspect . which can realize the function in any of above - mentioned 
FIG . 5 is a schematic block diagram for the X - ray system embodiments , are stored in the storage medium and the 

configured with an independent control device . The X - ray computer ( or CPU or MPU ) of the system or device can read 
system ( 500 ) comprises a collimator ( 510 ) , a camera ( 520 ) , 25 and execute the program codes stored in the storage 
a control component ( 530 ) , and a console ( 540 ) . The camera medium . 
( 520 ) is used to monitor the state of an OUT in real time and In this case , program codes read from the storage medium 
acquire an initial image of the OUT when the state of the themselves can realize the function in any of the above 
OUT satisfies the preset conditions . The control component mentioned embodiments . Therefore , program codes and the 
( 530 ) is connected to the camera ( 520 ) in communication 30 storage medium where program codes are stored constitute 
mode and is used to determine an AOI in an initial image . a part of the present disclosure . 
The console ( 540 ) is connected in communication mode to Embodiments of storage media used to provide program 
the control component ( 530 ) , which is used to receive the codes include any suitable forms such as , for instance , 
information about the AOI from the console ( 540 ) and set an floppy disk , hard disk , magneto - optical disk , compact disk 
X - ray exposure area based on the information about the 35 ( for example , compact disk read - only memory ( CD - ROM ) ) , 
AOI . compact disk - recordable ( CD - R ) , compact disk_rewrit 

In the embodiments , the control component ( 430 or 530 ) able ( CD - RW ) , digital versatile disk - read only memory 
can further be configured to preprocess an initial image to ( DVD - ROM ) , digital versatile disk - random 
form a preprocessed image , segment the preprocessed image memory ( DVD - RAM ) , digital versatile diskurewritable 
to form a plurality of segmented areas , and select an AOI in 40 ( DVD + RW ) , magnetic tape , non - volatile memory card , and 
the plurality of segmented areas . In practice , preprocessing read - only memory ( ROM ) . Optionally , program codes can 
can comprise binarization processing and contour process- be downloaded from a server computer over a communica 
ing so as to determine the contour of an OUT . tion network . 

In the embodiments , the control component ( 430 or 530 ) In addition , it should clearly be understood that the 
can further be configured to segment the preprocessed image 45 function of any of the above - mentioned embodiments can be 
by use of the watershed algorithm to obtain a distance map , realized not only by executing the program codes read out by 
form a plurality of segmented areas on the distance map , and a computer , but also by the operating system running on the 
select a segmented area of interest from said plurality of computer completing a part or all of its practical operations 
segmented areas . Further , the control component ( 430 or through a program code - based instruction . 
530 ) can be configured to select an AOI according to the 50 In addition , it should be understood that the program 
distance between the central point of the plurality of seg- codes read out from a storage medium are written into the 
mented areas and the projection point of the center of the storage in the expansion board in a computer or are written 
field of view of X - rays on the distance map . For example , a into a storage in an expansion unit connected to the com 
segmented area is selected whose central point is closer to puter , and then the instruction based on program codes 
the projection point than the AOI . In practice , the projection 55 enables the CPU installed on the expansion board or expan 
point of the center of the field of view of X - rays on the sion unit to execute a part or all of its practical operations to 
distance map can overlap the center of the whole image , or realize the function of any of the above - mentioned embodi 
may not overlap the center of the whole image for the reason ments . 
of shift . In summary , the present disclosure provides an X - ray 

In the embodiments , the control component ( 430 or 530 ) 60 exposure area regulation method , a storage medium , and an 
can further be configured to identify the contour of the OUT X - ray system . According to one embodiment of the present 
in the preprocessed image , form a bounding polygon for the disclosure , the X - ray exposure area regulation method com 
contour of the OUT to obtain the polygon connected area , prises : monitoring the state of an OUT in real time and 
and determine the information about said AOI based on said acquiring an initial image of the OUT when the state of the 
polygon connected area . 65 OUT satisfies the preset conditions , determining an AOI in 

In the embodiments , the control component ( 430 or 530 ) said initial image , and setting said X - ray exposure area 
can further be configured to regulate the polygon connected based on the information of said AOI . In the present dis 
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closure , an ordinary 2D camera ( for example , visible light preprocess the initial image of the OUT to form a pre 
camera or thermal camera ) can be used to realize automatic processed image ; 
regulation of an exposure area in the X - ray system according segment the preprocessed image to form a plurality of 
to an OUT ( for example , a body part of a patient ) . With the segmented areas ; 
image quality guaranteed , the present disclosure can not 5 segment , via a watershed algorithm , the preprocessed only facilitate operations and improve test efficiency , but image to obtain a distance map ; also free the patient from exposure to unnecessary radia form the plurality of segmented areas on the distance tions . 

The above - mentioned embodiments are preferred map ; 

embodiments of the present disclosure , but are not used to 10 select an area of interest ( AOI ) from within the plurality 
restrict the present disclosure . Without departing from the of segmented areas to determine the AOI in the initial 
spirit and principle of the present disclosure , modifications , image ; and 
equivalent replacements , and improvements should all fall set an X - ray exposure area based on information associ 
within the scope of protection of the present disclosure . ated with the determined AOI in the initial image . 

The invention claimed is : 8. An X - ray system , comprising : 
1. An X - ray exposure area regulation method , the method a collimator ; 

comprising : a camera configured to monitor a state of an object under monitoring a state of an object under test ( OUT ) in real test ( OUT ) in real time and to acquire an initial image 
time ; of the OUT when a state of the OUT satisfies a 

acquiring an initial image of the OUT when the state of 20 predetermined condition ; and 
the OUT satisfies a predetermined condition ; a control component communicatively coupled to the preprocessing the initial image of the OUT to form a camera , the control component being configured to : preprocessed image ; 

segmenting the preprocessed image to form a plurality of preprocess the initial image of the OUT to form a 
preprocessed image ; segmented areas ; 

segmenting , via a watershed algorithm , the preprocessed segment the preprocessed image to form a plurality of 
image to obtain a distance map ; segmented areas ; 

forming the plurality of segmented areas on the distance segment , via a watershed algorithm , the preprocessed 
map ; image to obtain a distance map ; 

selecting an area of interest ( AOI ) from within the plu- 30 form the plurality of segmented areas on the distance 
rality of segmented areas to determine the AOI in the map ; 
initial image ; and select an area of interest ( AOI ) from within the plural 

setting an X - ray exposure area based on information ity of segmented areas to determine the AOI in the 
associated with the determined AOI in the initial image . initial image ; and 

2. The X - ray exposure area regulation method as claimed 35 set an X - ray exposure area based on information asso 
in claim 1 , wherein the act of preprocessing includes one or ciated with the determined AOI in the initial image . 
more of binarization processing and contour processing . 9. The X - ray system as claimed in claim 8 , wherein the 3. The X - ray exposure area regulation method as claimed 
in claim 1 , further comprising : preprocessing includes one or more of binarization process 

ing and contour processing . selecting the AOI in an area between ( i ) a central point of 40 
the plurality of segmented areas , and ( ii ) a projection 10. The X - ray system as claimed in claim 8 , wherein the 
point of the center of a field of view of X - rays on the control component is further configured to select the AOI 

from an area between ( i ) a central point of the plurality of 
4. The X - ray exposure area regulation method as claimed segmented areas , and ( ii ) a projection point of the center of 

in claim 1 , further comprising : a field of view of X - rays on the distance map . 
identifying the contour of the OUT in the preprocessed 11. The X - ray system as claimed in claim 8 , wherein the 

image ; control component is further configured to : 
forming a bounding polygon for the contour of the OUT identify a contour of the OUT in the preprocessed image ; 

to obtain a polygon - connected area ; and form a bounding polygon for the contour of the OUT to 
determining the information about the AOI based on the 50 obtain a polygon - connected area ; and 

polygon - connected area . determine the information about the AOI based on the 
5. The X - ray exposure area regulation method as claimed polygon - connected area . 

in claim 1 , wherein the information about the AOI includes 12. The X - ray system as claimed in claim 11 , wherein the size information about the AOI , and control component is further configured to incline or deflect 
wherein the act of setting the X - ray exposure area 55 the polygon - connected area based on an angle of inclination includes setting the X - ray exposure area using prede or deflection of the collimator . 

termined redundant information based on the size infor 
mation about the AOI . 13. The X - ray system as claimed in claim 8 , wherein the 

information about the AOI includes size information about 6. The X - ray exposure area regulation method as claimed the AOI . in claim 1 , wherein the initial image is at least one of a 60 
thermal image or an optical image . 14. The X - ray system as claimed in claim 13 , wherein the 

7. A non - transitory computer - readable storage medium control component is further configured to set the X - ray 
having instructions stored thereon that , when executed by exposure area using predetermined redundant information 
one or more processors , cause the one or more processors to : associated with the size information about the AOI . 

monitor a state of an object under test ( OUT ) in real time ; 65 15. The X - ray system as claimed in claim 8 , wherein the 
acquire an initial image of the OUT when the state of the camera comprises one of an infrared imaging camera or an 
OUT satisfies a predetermined condition ; optical imaging camera . 
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16. The X - ray system , as claimed in claim 8 , further 

comprising : 
a console communicatively coupled to the control com 

ponent , the control component being configured to 
receive the information about the AOI from the con 
sole . 
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